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(57) Abstract: A method and system for operating a telephony service are disclosed, in which callers with insufficient credit or 
network airtime are able to contact a call recipient. The network monitors call attempts from callers to identify call attempts from 
callers with insufficient credit or airtime to make a call. When such a call attempt is detected, a call request is transmitted to the 
intended recipient of the call, to notify the recipient of the call attempt. The notification may take the form of an in-call notification 
if the call recipient is on-line, or an SMS or voicemail message if the recipient is off-line. The method and system permit individuals 
who otherwise would not be able to access the network to indicate to a call recipient that they have attempted to contact the call 
recipient. The call recipient can then contact the would be caller at his/her discretion. 
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Call Management Protocol for Insufficient Credit 



BACKGROUND OF THE INVENTION 

THIS invention relates to a method and system for operating a telephony 
service, and in particular to a call management protocol on a telephony 
network. 

A substantial number of users of modern telephone networks make use of 
prepayment mechanisms to pay for their calls on a network. For example, 
users of a conventional fixed-line telephone network who use public 
telephones will typically use prepayment cards which store a credit value 
which is reduced according to the cost of calls made. Users of mobile 
networks who make use of prepaid airtime typically purchase an airtime 
recharge voucher which has a unique code. The user contacts the network 
and enters the code, and the balance of the user's prepaid airtime is 
increased accordingly. As the user makes calls, the balance is reduced 
accordingly. 

In either case, once the credit value or prepaid airtime is exhausted, the 
user is prevented from making further use of the network and in particular 
making telephone calls until a new prepayment card is obtained (or the 
existing card is replenished with a further credit value) or further prepaid 
airtime is "loaded" on the network. 

With the advent of modern telephone networks and, more recently, cellular 
networks with enhanced functionality, it is now possible to modify existing 
network call management protocols to deal with calls from callers having no 
airtime or insufficient airtime to make a call. 
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SUMMARY OF THE INVENTION 

According to the invention there is provided a method of operating a 
telephony service, the method comprising: 

monitoring call attempts from callers on the network to identify call 
attempts originating from callers who have insufficient credit or 
airtime to make a call to an intended recipient; and 

transmitting a call request to the intended recipient of the call such 
that the recipient's handset notifies the recipient of such a call 
attempt, without necessarily establishing a conventional call. 

Typically, the caller is a prepaid caller on the network who has insufficient 
credit or airtime remaining on the prepayment mechanism that is being 
used to make the call. 

The prepayment mechanism may be a prepaid telephone card or prepaid 
network airtime, for example. 

Alternatively, the caller may be a subscriber to the network who has 
insufficient credit with the network operator to make the call. 

Preferably, the method includes generating a notification to at least the call 
recipient that the call request is originating from a subscriber who has 
insufficient credit to make the call. 

Preferably the method includes generating a notification to the caller that 
they have insufficient credit or airtime to place the call and that a call 
request has been submitted to the call recipient. 

The call request may be presented to the call recipient as an in-call 
notification, typically if the call recipient is on-line. 
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Alternatively, the call request may be presented to the call recipient as a 
message such as an SMS message and/or a voicemail message, typically 
if the call recipient is off-line. 

Further according to the invention there is provided a system for operating 
a telephony service, the system comprising: 

a telephony network with a plurality of users; and 

a network node having call screening logic arranged to: 

i) monitor call attempts from users who have 
insufficient credit to make a call to the intended 
recipient; and 

ii) transmit a call request to the intended recipient of the 
call such that the recipient's handset notifies the 
recipient of such a call attempt, without necessarily 
establishing a conventional call. 

The system may include a database containing details of the credit/airtime 
status of network subscribers, the network being arranged to establish the 
credit/airtime status of a caller automatically and to generate the call 
request if the credit/airtime available to the caller is insufficient to make a 
call. 



BRIEF DESCRIPTION OF THE DRAWING 



The single drawing is a simplified diagrammatic illustration of a call 
management system according to the invention. 
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DESCRIPTION OF AN EMBODIMENT 

The drawing shows, in a highly simplified schematic form, the architecture 
of a part of a modern GSM mobile telephone network. The diagram does 
not purport to be comprehensive but merely illustrative. The network will 
typically embody intelligent network (IN) functionality, but this is not 
essential for implementation of the invention. 

In the illustrated network, a mobile telephone 10 of a caller communicates 
with a first base station 12 which in turn communicates with a mobile 
switching center (MSC) 14. The base station 12 comprises a base station 
controller (BSC) and a base transceiver station (BTS) with associated 
antenna (not shown). Associated with the mobile switching center 14 is a 
visited location register (VLR) 16. 

A call recipient has a mobile telephone 18 which communicates with a 
second base station 20. The base station 20 is connected to a further 
mobile switching center (MSC) 22 with its own associated visited location 
register 24. (In some cases, the two base stations could be connected to 
the same MSC.) The respective mobile switching centers 14 and 22 and 
the respective visited location registers 16 and 24 are interconnected as 
shown. The visited location registers are also connected to a home 
location register (HLR) 26 and to a billing center 28. The MSCs 14 and 22 
are also connected to the billing center. The HLR is a central database 
containing data relating to the account status and predetermined network 
settings of subscribers. The VLRs are decentralized databases which are 
updated with data from the HLR relating to a particular subscriber when 
that subscriber's telephone connects to the MSC in question. 

Connected to the MSC 14 are a service control point (SCP) 30, a service 
data point (SDP) 32 and a service switching point (SSP) 34. 

The SCP of the MSC 22 servicing the call recipient has terminating 
screening logic which is invoked when calls are set to route to the call 
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recipient. The SDP is a database associated with the SCP containing data 
associated with the call recipient and in the context of this invention 
defining one or more groups of callers and their respective phone numbers. 

The SSP is an optional intelligent network component forming part of a 
switching subsystem which essentially defines a network layer associated 
with switching services. 

If the caller using the mobile telephone 10 has exhausted his/her prepaid 
airtime (or, in the case of a person using prepayment telephone cards, the 
user has depleted the credit value on the prepayment card) or does not 
have credit with the network operator, he/she will not be able to make calls 
normally. At best, emergency calls to certain predetermined numbers may 
be permitted by mobile networks, or calls to an operator may be permitted 
on a conventional network. The present invention proposes utilising the 
enhanced functionality of modern networks to monitor calls made on the 
network in order to identify call attempts made by callers with no or 
insufficient credit/airtime. 

In the present example, when the caller utilising the telephone 10 attempts 
to make a call to the call "recipient 18, the mobile switching center (MSC) 14 
accesses the visited location register (VLR) 16 (and, if required, the billing 
center 28) and establishes that the caller does not have sufficient 
credit/airtime to make a call. Instead of routing a conventional call setup 
request via the MSC 22 to the telephone 18 of the call recipient, in the 
simplest form of the invention, the call request can be presented to the call 
recipient as a single ring ("ring once and disconnect") when the call 
recipient is online and available to the network. This is sufficient to generate 
a missed call message on the mobile telephone 18 of the call recipient, 
alerting him/her to the fact that the caller wishes to make contact. The call 
recipient can then return the call at his/her discretion. 

Preferably, if the call recipient's mobile telephone is on-line, a prerecorded 
in-call message is presented to the call recipient, indicating that a call 
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request from a caller without credit/airtime has been received. In the case 
of the call recipient using a conventional telephone on a fixed-line network, 
a distinctive ringing tone can be presented. 

Preferably, if the call recipient's mobile telephone is off-line or out of 
coverage, the network submits a notification which is stored and forwarded 
to the mobile telephone when it becomes available. Here the MSG 22 
automatically transmits a signal to a short message service center (SMSC) 
36, instructing the SMSC to transmit an SMS message to the call recipient 
in a predetermined format, requesting the call recipient to contact the caller. 
Preferably, the SMS message contains the caller's telephone number, 
extracted by caller line identification (CLI) and can take the following 
format, for example: 

084 4432100 Please ring me 

Optionally, the message can include an indication that the caller has no 
credit or airtime, for example: 

084 4432100 Please ring me - no airtime 

Alternatively, or in addition, a prerecorded voicemail message can be 
deposited in the voice mailbox of the call recipient, with a conventional 
notification being sent to the call recipient to alert them to the existence of 
the SMS and/or voicemail messages. The voicemail message could be 
entirely computer synthesized, including the caller's telephone number, or 
could include a recording of the caller's name, recorded previously, in a 
message requesting the call recipient to respond to the caller's message. 

Compared with alternative proposals for transmitting messages to call 
recipients, a significant feature of the present invention is that it is not 
necessary for the caller to construct, address and send an SMS message 
from their own handset, or to prefix the telephone number of the call 
recipient with a special code in order to send a message to the call 
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recipient. Instead, the network itself establishes that the caller does not 
have credit/airtime and automatically transmits a call request and/or 
message to the call recipient, requesting the call recipient to contact the 
caller. The very one and same telephone number is dialed and the network 
now takes the most appropriate and intelligent action. 

It will be appreciated that variations of the above described example are 
possible. For example, a more personalized service could be provided in 
which the network actually establishes a call to the call recipient and, on 
answering of the call by the call recipient, plays a prerecorded 
announcement requesting the call recipient to call the caller back, for 
example by pressing a predetermined button on the telephone. In this way, 
the caller and the call recipient could be connected reverse charged (the 
called party assuming the cost of the call) without having to re-establish the 
call routing and call path, since the caller may be kept actively engaged on 
the call all the while. 

The described method and system have a number of advantages. Firstly, a 
caller is able to make contact with a selected call recipient even if the caller 
is out of credit/airtime on the network. This can include an implicit or explicit 
request for the call recipient to return the call. 

It is envisaged that the described method and system will increase revenue 
from subscribers making use of the service, as callers such as children who 
have insufficient prepaid airtime to make a conventional call are able 
nevertheless to request a parent or family member to call them back, at the 
parent or family member's expense. Currently, using existing telephone 
network operating protocols, such a caller would not be able to establish a 
call to the person in question. 

A further benefit is that the method and system operate by detecting callers 
with no or insufficient credit/airtime and allowing them to send call requests 
via the network, but callers with adequate airtime who simply choose to 
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send a message requesting a call recipient to call them back need not be 
accommodated. 
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CLA1MS 

1 . A method of operating a telephony service, the method comprising: 

monitoring call attempts from callers on the network to 
identify call attempts originating from callers who have 
insufficient credit or airtime to make a call to an intended 
recipient; and 

transmitting a call request to the intended recipient of the call 
such that the recipient's handset notifies the recipient of 
such a call attempt, without necessarily establishing a 
conventional call. 

2. A method according to claim 1 wherein the caller is a prepaid 
subscriber to the network who has insufficient credit or airtime 
remaining on the prepayment mechanism that is being used to 
make the call. 

3. A method according to claim 2 wherein the prepayment mechanism 
is a prepaid telephone card or prepaid network airtime. 

4. A method according to claim 1 wherein the caller is a subscriber to 
the network who has insufficient credit with the network operator to 
make the call. 

5. A method according to any one of claims 1 to 4 including generating 
a notification to at least the call recipient that the call request is 
originating from a subscriber who has insufficient credit or airtime to 
make the call. 
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6. A method according to any one of claims 1 to 5 including generating 
a notification to the caller that they have insufficient credit or airtime 
to place the call and that a call request has been submitted to the 
call recipient. 

7. A method according to any one of claims 1 to 6 wherein the call 
request is presented to the call recipient as an in-call notification. 

8. A method according to any one of claims 1 to 6 wherein the call 
request is presented to the call recipient as a message such as an 
SMS message and/or a voicemail message. 

9. A system for operating a telephony service, the system comprising: 

a telephony network with a plurality of users; and 

a network node having call screening logic arranged to: 

i) monitor call attempts from users who have 
insufficient credit or airtime to make a call to an 
intended recipient; and 

ii) transmit a call request to the intended recipient of the 
call such that the recipient's handset notifies the 
recipient of such a call attempt, without necessarily 
establishing a conventional call. 

10. A system according to claim 9 including a database containing 
details of the credit/airtime status of network subscribers, the 
network being arranged to establish the credit/airtime status of a 
caller automatically and to generate the call request if the 
credit/airtime available to the caller is insufficient to make a call. 



WO 2004/100521 



1/1 



PCT/IB2004/001445 




INTERNATIONAL SEARCH REPORT 



« national Application No 
T/IB2004/001445 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 H04M17/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 H04M H04Q 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , PAJ, WPI Data, INSPEC 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category c 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 2001/009849 Al (HANSON DANIEL A) 
26 July 2001 (2001-07-26) 
paragraph '0008! - paragraph '0010! 
paragraph '0024! - paragraph '0025! 
paragraph '0029! - paragraph '0039! 

EP 1 180 895 A (LUCENT TECHNOLOGIES INC) 
20 February 2002 (2002-02-20) 
paragraph '0010! - paragraph '0012! 
paragraph '0042! 

EP 1 271 911 A (HEWLETT PACKARD CO) 
2 January 2003 (2003-01-02) 
paragraph '0009! - paragraph '0031! 
paragraph '0035! - paragraph '0036! 

-/-- 



1-10 



1-10 



1-10 



Further documents are listed In the continuation of box C. 



Patent family members are listed in annex. 



° Special categories of cited documents : 

•A' document defining the general state of the art which is not 

considered to be of particular relevance 
■E" earlier document bur published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

■X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to Involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



7 September 2004 



Date of mailing of the International search report 



14/09/2004 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Patlaka, E. 



Form PCT/1SA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 


U^rnational Application No 

WT/IB2004/001445 


C(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category ° 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


WO 01/63897 A (TELECOMM SYSTEMS INC) 
30 August 2001 (2001-08-30) 
page 10, line 28 - page 13, last line 
page 15, line 18 - last line 
figures 1,2,8,9 




1-10 


A 


US 2002/061092 Al (BREZINSKI DAVID D ET 
AL) 23 May 2002 (2002-05-23) 
paragraph '0013! 
paragraph '0027! 
claim 1 




1-10 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



rnational Application No 

V/IB2004/001445 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



US 2001009849 Al 



26-07-2001 



US 6208851 Bl 

US 6058300 A 
US 2004098293 Al 

AU 6142498 A 

CA 2250845 Al 

WO 9834393 A2 

US 6029062 A 



Publication 
date 



27-03-2001 
02-05-2000 
20-05-2004 
25-08-1998 
06-08-1998 
06-08-1998 
22-02-2000 



EP 


1180895 


A 


20- 


■02- 


-2002 


D D 

BR 




91— 9007 










CA 


2350995 Al 


18-02-2002 














CN 


1346207 A 


24-04-2UU2 














EP 


1180895 Al 


20-02-2002 














JP 


2002125076 A 


26-04-2002 


EP 


1271911 


A 


02- 


-01- 


-2003 


EP 


1271911 Al 


02-01-2003 


WO 


0163897 


A 


30- 


-08- 


-2001 


AU 


3983101 A 


03-09-2001 










AU 


4322501 A 


03-09-2001 














EP 


1266321 A2 


18-12-2002 














WO 


0163897 Al 


30-08-2001 














WO 


0163883 A2 


30-08-2001 














US 


2002029189 Al 


07-03-2002 


US 


2002061092 


Al 


23- 


-05- 


-2002 


AU 


8006500 A 


23-04-2001 










WO 


0128220 Al 


19-04-2001 














US 


2004062371 Al 


01-04-2004 














US 


6785372 Bl 


31-08-2004 



Form PCT71SA/210 (patent family annex) (January 2004) 



